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INTRODUCTION 


Regular environmental reporting for Oi] Shale Tract C-b during the 
interim monitoring period consists of six-month data reports submitted 
February 15, 1983, July 15, 1983, and January 15, 1984. Limited data analyses 
are included in the February 1983 and January 15, 1984 reports. 


The Interim Monitoring Program was initiated in March 1982. The data 
reported here fulfill the environmental monitoring requirements specified for 
the interim monitoring period by the OSPO. Data are reported for the period 
of June 1983 to November 1983. Data stored in the computerized data base and 
summary tables presented in this report are correct to the best of our 
knowledge. Any errors found in previously reported data appear in the Data 
Corrections section. 


Data not previously reported for dates prior to this report period are 
presented in the Supplemental Data Sections for meteorology, air quality, 
hydrology and lab analyses. 
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1.3 Air Quality and Meteorology 


The Air Quality Monitoring Program has been developed to measure 
background levels of atmospheric gaseous and particulate constituents and 
meteorological processes which affect transport and diffusion. 


The air quality monitoring network during the Interim Monitoring 
Period (shown on Figure 1.3-1) includes the following: 


-One air quality trailer at Station AB23 that has been in continuous 
operation since September, 1974 (prior to the 2 year Baseline Program) . 


-One 60-meter meteorological tower located at Station AA23 (adjacent to 
air quality trailer AB23), also operational since September, 1974. 
Meteorological parameters are monitored at the 10-meter, 30-meter, and 
60-meter levels. 


-Weighing-bucket rain gauge at Station AB23. 
-Weighing-bucket rain gauge at Station AD28 (leachate pile). 


Parameters measured at these stations are listed in Table 1.3-l. 
Missing data codes for air quality and meteorology are listed in Table 1.3-2. 
These codes are used on the diurnal tables to explain reasons for instrument 
down time. 


Six monthly data reports (June - November 1983) are included in this 
document. These contain all the basic data used for the summaries and 
analyses reported in the following sections. 


All monitoring stations are referenced by their four-digit computer 


codes. A cross-reference of the computer code and station I.D. appear in 
Section 3.0 (Data Automation). 
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FIGURE 1.3-1 


Ambient Air Quality 
Interim Monitoring Network 
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TABLE 1.3-1 
AIR QUALITY AND METEOROLOGICAL MEASUREMENTS 


Minimum 
Station AA23 Sampling Frequency Reporting Frequency 
Tower: (@ 10m, 30m, 60m) 5 sec 1 Hr Avg 
Wind Speed 5 sec 1 Hr Avg 
Wind Direction 5 sec 1 Hr Avg 
Temperature 5 sec 1 Hr Avg 
Delta Temp (60-10m) 5 sec 1 Hr Avg 
Station AB23 
Trailer: NO 5 sec 1 Hr Avg 
NOx 5 sec 1 Hr Avg 
NO2 NOx-NO 1 Hr Avg 
0 5 sec 1 Hr Avg 
S 5 sec 1] Hr Avg 
H 6 > SEC 1 Hr Avg 
C 5 sec 1 Hr Avg 
Barometric Pressure 5 sec 1 Hr Avg 
Solar Radiation 5 sec 1 Hr Avg 
Relative Humidity 5 sec 1 Hr Avg 
Particulates 24 Hr every 4 Days 24 Hr Av 
Precipitation Continuous 1 Hr Total 
Station AD28 
Precipitation Continuous 1 Hr Total 
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Code 


CA 
CM 
IM 
IN 


FO 
LI 
MT 
NV 


OE 


OR 


OS 
PF 
RF 


2 
SR 
TR 
TS 


UN 


VA 
WR 


TABLE 1.3-2 


AIR QUALITY AND METEOROLOGICAL MISSING DATA CODES 


Description 
Calibration (calibration, system check) 
Calm (no wind direction when wind speed = 0 
Instrument Malfunction (instrument failures) 


Interference (C02 interference on sulfur data, 
SO interference in oxidant readings) 


Flame Out (on the GC - THC, HC, CHa, CO) 
Local Interference (car nearby) 

Maintenance (changing paper, tape, charcoal ) 
Not Visible (values were not within range of 
instrument, i.e., inversion heights may exist 
beyond the full scale of the Acoustic Radar) 


Operator Error (Field tech leaves switch in wrong 
position) 


Out for Repair (instrument removed from site with 
no replacement) 


Off Scale 
Power Failure (generator failure) 


Recording System Failure (chart jams, runs out, 
clock stop) 


Special Experiment 
System Removed 
Trace of Precipitation 


Temporary Monitoring Shutdown due to Operations 
Conflict 


Unlimited Ceiling (reported by NWS Stations) 


Blank (causes a space to be printed as in the 
beginning of a new month before a component starts) 


Variable Wind Direction 
Weather Related Malfunction (instrument freezes, 


temperature readings below instrumental 
detection) 
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1.3.1 Ambient Air Quality 


The monitoring program for air quality was carried out in 
accordance with the provisions of the Interim Monitoring Plan approved by the 
Oil Snale Project Office (OSPO). During this reporting period ambient air 
station AB23 monitored gaseous constituents and particulate concentrations. 


Station AB23 data are presented for June - November, 1983. 
Station AB26 was monitored through July 27, 1982. Data from this station are 
to be reported on an "as can" basis, and no data have been reported after 
March 1982. No data are reported in this document. 


Following is a list of tables and figures for this section: 


Table/Figure No. Description Page No. 
Table 1.3.1-1 Quarterly Summary, April - June, 1983 II-6 
Table 1.3.1-2 Quarterly Summary, July - September, 1983  II-7 
Table 1.3.1-3 Monthly Arithmetic Ambient Gaseous and II-8 


Particulate Concentrations 


Maximum Concentrations: 


Table 1.3.1-4 NOx, 1-hour : II-9 
Table 1.3.1-5 NO, 1l-hour II-10 
Table 1.3.1-6 N02, 1-hour II-11 
Table 1.3.1-7 03, 1-hour II-12 
Table 1.3.1-8 CO, 1-hour and 8-hour II-13 
Table 1.3.1-9 $09, 1-hour, 3-hour, and 24-hour II-14 
Table 1.3.1-10 H2S, 1-hour II-15 
Table 1.3.1-11 Particulate, 24-hour II-16 
Quarterly Particulate Concentration Rose 
Figure ].3.1-] December, 1982 - February, 1983 II-17 
Figure 1.3.1-2 March - May, 1983 II-18 
Figure 1.3.1-3 June - August, 1983 II-19 
Figure 1.3.1-4 September - November, 1983 II-20 
Annual Particulate Concentration Rose 
Figure 1.3.1-5 December, 1982 - November, 1983 II-21 
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1.3.2 Meteorology 


During this reporting period meteorological parameters were 
monitored at Station AA23. Station AA23 is a 60-meter meteorological tower, 
colocated by air quality trailer AB23. Data are collected at the 10-meter, 
30-meter, and 60-meter levels. 


Monitoring at Station AB26 was discontinued on July 27, 1982. 
This station is required to be reported on an “as can" basis, and no data 
have been reported after March 1982. No data from Station AB26 are reported 
in this document. 
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1.3.2.1 Climatological Records 


This section presents low altitude climatological 
data for temperature, relative humidity, and direct solar radiation. The 
Colorado climatological data for temperature are also presented here. No 
data for snowfall and snow depth are available at report time. 


Table No. Description Page No. 
Table 1.3.2.1-1 Temperature and Relative Humidity, 

Station AA23 II-26 
Table 1.3.2.1-2 Direct Solar Radiation at Station AB23 II-27 


Colorado Climatological Data 


Table 1.3.2.1-3 Minimum Temperature, Station WRO1 II-28 
Table 1.3.2.1-4 Maximum Temperature, Station WRO1 II-29 
Table 1.3.2.1-5 Minimum Temperature, Station WRO2 II -30 
Table 1.3.2.1-6 Maximum Temperature, Station WRO2 II-31 


Figure 1.3.2.1-1 shows monitoring stations presented 
in this section. 
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FIGURE 1.3.2.1-1 
CLIMATOLOGICAL NETWORK OFF- TRACT 
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1.3.2.2 Precipitation 


Precipitation was monitored at Stations AB23 and 
AD28 (leachate pile) during this reporting period. 


USGS precipitation data are reported for Stations 
WRO1, WRO2, WRO5, WRO6 and WRO7. Data for other stations are not available at 
report time. 


Following is a list of tables included in this 


section: 
Table No. Description Page No. 
Summary of Precipitation 

1.3.2.2-1 Station AB23 11-34 
Mess lel ne Station AD28 11-35 
1.3.2.2-3 | Station WROI], Little Hills 11-36 
1.3.2.2-4 Station WRO2, Meeker 2 I-37 
1.3.42.2-5 Station WRO5, JQS 11-38 
1.3.2.2-6 Station WRO6, EFP II-39 
b.oez.2-7 Station WRO7, EMFP 11-40 


Figure 1.3.2.1-1 shows locations of monitoring 
stations presented in this section. 
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at the meteorological tower Station AA23. 


Tegeens. Wind Fields 


This section presents the wind field data collected 


Data consist of wind speed, wind 


direction, vertical variations in horizontal wind speed and wind direction, 


and stability class. 


Wind flow patterns and stability class provide 


information for diffusion modeling and pollutant transport and concentration. 


in this section: 


Table/Figure No. 


Following is a list of tables and figures included 


Description 


Meteorological Summary 


Page No. 


Table 1.3.2.3-1 Wind Speed and Direction at Station AA23 (10m) II-42 
Table 1.3.2.3-2 Wind Speed and Direction at Station AA23 (30m) II-43 
Table 1.3.2.3-3 Wind Speed and Direction at Station AA23 (60m) I1-44 
Table 1.3.2.3-4 Vector Monthly Averages for Winds, 
Station AA23 (10m, 30m, 60m) I1-45 
Direction-Only Wind Roses 
Figure 1.3.2.3-1 Station AA23 (10-meter level), 1983 11-46 
Figure 1.3.2.3-2 Station AA23 (30-meter level), 1983 Il -47 
Figure 1.3.2.3-3 Station AA23 (60-meter level), 1983 II-48 
Quarterly Wind Rose Diagrams 
Figure 1.3.2.3-4 Station AA23 (10m), Dec. 1982 - Feb. 1983 I1-49 
Figure 1.3.2.3=-5 Station AA23 (30m), Dec. 1982 - Feb. 1983 II -50 
Figure 1.3.2.3-6 Station AA23 (60m), Dec. 1982 - Feb. 1983 II-51 
Figure 1.3.2.3-/7 Station AA23 (10m), March - May, 1983 II-52 
Figure 1.3.2.3-8 Station AA23 (30m), March - May, 1983 11-53 
Figure 1.3.2.3-9 Station AA23 (60m), March - May, 1983 I1-54 
Figure 1.3.2.3-10 Station AA23 (10m), June - August, 1983 II-55 
Figure 1.3.2.3-11 Station AA23 (30m), June - August, 1983 II -56 
Figure 1.3.2.3-12 Station AA23 (60m), June - August, 1983 I1-57 
Figure 1.3.2.3-13 Station AA23 (10m), Sept. - Nov. 1983 II -58 
Figure 1.3.2.3-14 Station AA23 (30m), Sept. - Nov. 1983 II-59 
Figure 1.3.2.3-15 Station AA23 (60m), Sept. - Nov. 1983 II -60 
Annual Wind Rose Diagrams 
Figure 1.3.2.3-16 Station AA23 (10m), Dec. 1982 - Nov. 1983 II-61 
Figure 1.3.2.3-17 Station AA23 (30m), Dec. 1982 - Nov. 1983 11-62 
Figure 1.3.2.3-18 Station AA23 (60m), Dec. 1982 - Nov. 1983 I1-63 
Atmosphere Stability 
Table 1.3.2.3-5 Pasquill-Gifford Average Hourly Atmosphere 11-64 
Stability Class. Ranges of dT/dz (variation 
of temperature with height) corresponding lI- 
to each class are defined on the table. 
Table 1.3.2.3-6 Stability Class Frequency Distributions 11-65 
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1.3.3 Visibility 


The visibility monitoring program has been co-sponsored by 
the CB and Rio Blanco Shale Oil Projects. There are no state or federal 
requirements for visibility monitoring; however, the program is required under 
the Federal 011] Shale Lease Environmental Stipulations. 


Figure 1.3.3-1 shows the four views used to monitor 
visual range. 


In April 1983, the 0i1 Shale Project Office approved 
conversion from the photographic to the telephotometric method of data 
collection for the visibility study. "Equivalent" telephotometric data were 
required for the years that no telephotometric data were collected 
(1975-1978). All telephotometric basic visual range data by hour from 
1975-1983 are reported in Table 1.3.3-1 in miles. 


All data have been reduced using a contrast threshold of the 
eye (Cm) of 0,05 instead of 0.02. According to L. Tombach and D. Allard of 
Aerovironment+, 0.05 is a more accurate estimate based on what the global 
public actually "sees." The telephotometric visual range data were reduced 
using both contrast thresholds, and the visual range values obtained were 
compared to the field technician's estimated visual range. The 0.05 contract 
threshold values were substantially closer to the estimated visual range 
values, and therefore the 0.05 contrast ratio is the one used. The use of 
0.05 results in values of visual range which are approximately 76.6% of those 
derived from use of 0.02. 


The mean daily visual range by view is reported on Table 
1.3.3-2. Table 1.3.3-3 shows average seasonal visual range. 


Examination of data using object 8 in view 4 shows that this 
object yields very eratic and invalid data. Therefore, object 8 will no 
longer be used. Objects 6, 7, and 9 in view 4 were used to measure visual 
range. 


l Tombach, I and D. Allard. Comparison of Visibility Measurement 
Techniques: Eastern United States, Aerovironment, Inc. October, 
1983. Prepared for the Electric Power Research Institute. EA-3292. 
Research Project 862-15. 
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MEAN DAILY VISUAL RANGE BY VIEW 


1983 
DATE VIEW MILE 
04MAY83 1 62 
O4MAY83 2 459 
04MAY83 3 57 
0O4MAY83 4 457 
12MAY83 1 94 
12MAY83 2 69 
12MAY83 3 72 
12MAY83 4 103 
24MAY83 1 87 
24MAY83 2 78 
24MAY83 3 66 
24MAY83 & 74 
28MAY83 1 74 
28MAY83 2 68 
2B8MAYB3 3 S57 
28MAY83 a 81 
01JUN83 1 44 
01JNUN83 2 45 
01JUN83 3 36 
01JUN83 4 49 
0SJUUN83 1 93 
0SJUN83 2 67 
05JUUN83 3 50 
0SUUNB3 4 53 
O09JUN83 l 72 
09JUN83 2 68 
09JUUN83 3 59 
09JUUN83 4 71 
13UUN83 1 97 
13JUN83 2 79 
13UUN83 3 71 
13JUN83 4 73 
21JUUN83 1 a5 
21JUN83 2 72 
21JUN83 3 59 
21JUN83 4 80 
25JUN83 1 47 
25JUN83 2 54 
25 JUN83 3 50 
2SJUN83 4 54 
01SEP83 1 a7 
01SEP83 2 89 
01SEP83 3 74 
01SEP83 4 109 
09SEP83 1 77 
09SEP83 2 63 
09SEP83 3 55 
09SEP83 4 78 
17SEP83 1 79 
17SEPA3 2 68 
17SEP83 3 58 
17SEP83 4 35 
21SEP83 1 95 
21SEP83 2 84 I- 169 
21SEP83 3 72 
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MEAN DAILY VISUAL RANGE BY VIEW 


1983 

DATE VIEW MILE 
21SEP83 s 96 
29SEP83 1 Ly 
29SER83 2 101 
29SER83 3 86 
29SEP83 & 101 
030CT83 } 7 
030CT83 2 29 
030CT83 3 39 
030CT83 & 48 
110CT83 l 107 
110CT83 2 93 
110CT83 Sy. t2 
110CT83 4 80 
150CT83 1 77 
150CT83 2 64 
150CT83 3 65 
150CT83 & ba 
190CT83 1 110 
190CT83 2 99 
190CT83 3 80 
190CT83 & 106 
270CT83 1 104 
270CT83 2 88 
270CT83 3 75 
270CT83 4 103 


TABLE 153.53=3 
MEAN SEASONAL VISUAL RANGE RY VIEW 


SEASON YEAR View MIE 
SPRING 83 1 67 
SPRING R33 2 69 
SPRING 83 3 Si 
SPRING 33 a 56 
FALL 83 1 Se 
Patt 83 e 66 
Paik R3 3 64 
FALL 33 a 59 
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1.3.4 Atmospheric Diffusion Studies 
Atmospheric diffusion modeling studies were completed in the 


Fall of 1982 and reported in the January 1983 Environmental Monitoring Report. 
No new modeling studies were conducted during this reporting period. 
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1.3.5 Inversion Studies 


No temperature inversion heights are being measured during 
the Interim Monitoring Period. 
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1.3.6 Air Quality Assurance 
1.3.6.1 Quality Assurance Program 


The quality assurance program and procedures have 
been documented in Air Monitoring Quality Assurance Manual and Standard 
Operating Procedures, Cathedral Bluffs Shale O11 Co., August 1981. This 
document was submitted in August 1981 to EPA, Region VIII for approval. 
Copies were also sent to the Oil Shale Project Office and the Colorado State 
Department of Health. 


These quality assurance procedures define 
requirements for instrument selection, installation, calibration, maintenance 
and auditing in accordance with regulations of the Clean Air Act. These 
procedures are followed by on-site personnel regarding air monitoring 
equipment. Copies of the quality assurance manual are retained in each air 
quality trailer for easy reference; these include standard forms for recording 
calibrations, repairs and data problems. 


1.3.6.2 Station "Up-Time" Summaries 


For this operational period air quality station AB23 
and the co-located 60-m meteorological tower (AA23) have been in continuous 
operation. Monthly summaries of data acquisition instrument efficiencies (or 
“up-time") have been included in each monthly air quality data report. These 
monthly efficiencies are summarized on Table 1.3.6-1 for this reporting 
period. 


1.3.6.3 Air Quality Audit Summaries 


Air quality audits have been conducted by either an 
independent consultant or by CB Environmental Services' Grand Junction Office 
personnel at Station AB23 since 1976. Audit results from December 1981 to 
present are reported in Table 1.3.6€-2. Audit performance goals for the 
instruments are to achieve values of 8 within + 10% of unity where 


Co = Cj +a 
Co = Concentration of gas obtained by audit service 
Cj = Concentration of gas obtained by station 
calibration 
8 = Constant = Linear slope of regression line 
a = Constant = C2 intercept of regression line 


Thus a 8 of 1.0 and an ao of 0.0 indicate perfect agreement between station 
and the audit. 


In addition, in December 1981 a systems audit was 


conducted by EPA, Region VIII's independent contractor. Audit recommendations 
and actions taken by CB were reported in the previous data report. 
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1.3.6.4 Air Quality Precision Checks 


The procedures followed for precision calcul ations 
were set forth in the CB Quality Assurance Manual and are identical to those eG 
contained in Ambient Monitoring Guidelines for Prevention of Significant 
Deterioration (PSD), EPA-450/74-80-012, November 1980. The precision 
probability limits and percentage differences for both gases (automated 
analyzers) and particulates (manual hi-vol analyzer) are presented in Table 
1.3.6-3 for the April-June 1983, and July-September 1983 quarters. 
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|e ay / Data Reports 


This section includes monthly data reports 
for June through November 1983, as required by the Interim Monitoring Plan. 
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DATA ACQUISITION INSTRUMENT EFFICIENCY 


CATHEDRAL BLUFFS SHALE OIL COMPANY 


SEPTEMBER 1983 


GASEOUS 
PARAMETERS 





NOX: 100 % 
NO: 100 
NO2: 100 
03: 37 
co: 100 
S02: 100 
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AeQe 


100 % 


TRAILER AB23 





METEOROLOGICAL 
PARAMETERS 

WIND SPEED 

10 Ms 

30 M: 

60 M3 
WIND DIRECTION 
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SOLAR RADIATION: 


BAROMETRIC PRESSURE: 
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NOX: 100 4 
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$02 =. 00 
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PARTICULATES: 
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TRAILER AB23 


METEOROLOGICAL 


PARAMETERS 


WIND SPEED 
10 M: 
30 M: 
60 M: 


WIND DIRECTION 
10 M: 
30 M; 
60 M: 


SIGMA HORIZONTAL 
WIND OIRECTION 

10 M: 

30 M: 

60 M: 
TEMPERATURE 

10 M™: 

30 M: 

60 Ms 
DELTA TEMPERATURE: 
RELATIVE HUMIDITY: 
SOLAR RADIATION: 
BAROMETRIC PRESSURE: 


PRECIPITATION: 
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1.3.8 Date Corrections 
Corrected data during this monitoring period include 1982 
visual range data. Data reported previously was converted from photographic 
density readings to visual range incorrectly. 


Please replace the incorrect tables with these corrected 
data. 
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1.3.9 Supplemental Data 


This section contains quarterly frequency tables of wind 
speed by direction, and quarterly annual particulate concentration frequency 


tables for Station AB23. 
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1.4 Noise 


No noise measurements are being collected during the Interim 
Monitoring Period. 
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